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ELECTRONICS CABINET AND AIR CHANNEL SYSTEM FOR AN 
ELECTRONICS CABINET 

The present invention relates to an electron- 
ics cabinet as defined in the preamble of claim 1. 
5 Moreover, the invention relates to an air channel sys- 
tem fcr an electronics cabinet as defined in the pre- 
amble of claim 10. 

In prior art, an electronics cabinet is known 
which comprises an enclosure with an interior space 

10 where electronic parts, such as circuit cards and the 
like, can be mounted. The cabinet is also provided 
with a cooling system for cooling the space inside the 
cabinet. The cooling system is an integral assembly 
attached to the enclosure in the immediate vicinity of 

15 its interior space. The cooling system comprises means 
for internal air circulation within the interior 
space, for conveying an external air circulation sepa- 
rated from the internal air circulation into and out 
of the cooling system and for cooling the internal 

20 circulation air by means of the external air circula- 
tion. In this prior-art electronics cabinet, the means 
for conveying the air consist of a complex sheet metal 
structure comprising several bent sheet metal parts, 
in which the air flow channels are formed from a large 

25 number of bent sheet metal parts joined together. To 
damp the noise generated by the air flow, the sheet 
metal structure is additionally lined with foamed 
plastic panels. A problem with this prior-art struc- 
ture is that its manufacturing costs are very high due 

30 to the complexity of the structure. 

The object of the present invention is to 
eliminate the drawbacks mentioned above. 

A specific object of the invention is to pre- 
sent an electronics cabinet and an air channel system 

35 for the cabinet that are simple in structure as well 
as cheap and allow easy assembly of the unit. 
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The electronics cabinet nf • 
character! «h k u ^ Din et of the invention is 

racterxsed by what is presented in claim 1 tha ■ 
channel system for *n a , * he air 

the invention k eleCtr ° nics cab ^et according to 

S claim To " 13 Cha " Ct - is ^ ^ ^at is presented in 

p-ses an T :: c : os e : r T:: t c : :; b ;:r of the invention — 

tronic parts I "tenor space where elec- 

be , nted Id a ^ ^ ™ 

10. stantially ^ a ° ^ T~ « a sub- 

disposed n Tl: ss ly with the enclosure » d 

space for cooU g ff 

circulation by means of the ext^m.i 
air circulation. external 

According to the invention- hh- 

« r „ve ying the internal and/or 2n ; ^ 

compnse a body made f,„. ,„ circulation 

channel formed in U T T " Uh 3 "« 

the intern™ and, ^ " lea « of 

passed. eXterMl circuiation is 



• u invention Provides the advantaae that , h . 

z^tjzt^ r p r and ~---a :: 

net b eco n es el e 7 b ~ ^•""^ ^ 
k^i^- because the number of Dart<? 
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partition wall placed at a distance from the exterior 
wall and substantially parallel with it; side walls 
which, together with the exterior wall and the first 
partition wall, form a hollow first interspace, into 
5 which the body has been fitted; a first opening in the 
exterior wall, a second opening in the first partition 
wall; and an inlet flow channel in the body, serving 
to convey external air from the first opening into the 
second opening. 

10 In an embodiment of the electronics cabinet, 

the cooling system comprises a second partition wall, 
which is located at a distance from the first parti- 
tion wall and is substantially parallel with it and, 
together with the first partition wall and the side 
15 walls, delimits a hollow second interspace and sepa- 
rates the cooling system from the interior cabinet 
space containing electronic parts to be cooled. The 
second partition wall is provided with a third open- 
ing. Further, an air-to-air heat exchanger is provided 
20 in the second interspace. The heat exchanger divides 
the second interspace into four sub-spaces. The first 
and the second sub-spaces are for external air circu- 
lation and are located on opposite sides of the heat 
exchanger. The third and the fourth sub-spaces are for 
25 internal air circulation and are correspondingly lo- 
cated on opposite sides of the heat exchanger. An ex- 
ternal-air fan for creating an external air circula- 
tion is placed in a cut-out, opening or the like 
formed in the body in the area of the second sub-space 
30 and constituting an exit channel for conveying the ex- 
ternal air flow out of the cabinet. On the suction 
side, the external-air fan has been arranged to pro- 
duce suction to draw the external air flow through the 
first opening, the inlet flow channel and the second 
35 opening into' the first sub-space and further through 
the heat exchanger into the second sub-space. From the 
second sub-space, the air flow is passed further via 
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thS Chird "Pining in the first oartiti 
the externel-air fan f™ V rtltlon " aU through 
^e cabinet throuoh " " blou " °« of 

in an 1 ' ""^ ChaMel ln Che b °*- 

* the seco„; P i; tl e t tT::;; ::r e eie «— 

*» p«sing internal ai ; ;; o e ; t ° h f e th ° ^d sub . spaca 

the third sub-space ' °" he lnt etior space into 
"ted i„ th , a H i flfth ° Penin ^ ""ich is lo- 

" s y ste. uprises t'LZT-Tr ^Th 

» the area of the f i£th opening " " di,p °" d 

has been arranged to circuit th I " tMMl -** '« 
t^ interior space of th. k " ternal alr fr °" 

°Penin, inco the third 1 the fo «th 

15 the heat exchanger ^ Z'T" "* Ch " U * 
ther via the fj th ^J^J^^. f «" 
-ternai-air fan and back into ^ ^r "pi" ^ 
the cooiin, "d?" ,° f ^ ^""nics cabinet, 

° -gad to conJeTtTe cXd SeS / lr ^ «- 

internal-air fan into th ' W °" £ ™ the . 

electronic parts", sth ^ ZZll t"' ^ * 
Tn Ci «ci:ronic circuit cards 

the si 2 e of tictru: r t eiectr ° ni " 
! * <»e nrst inter i Pa : T.. it t r a t 1 ° l 'r the si ~ 

the entire first interspace substantia^ 

the size'f^rCrsl^ 816 "^" — 
than the first interspace so as t"^ * * 
^r passing an air flo» between the b h"" ^ 
debiting the first interne * ^ " aUs 

in an embodiment of the .i.,.. 
the electronics cabinet is a I ^ Ct '° nl " "binet, 
in outdoor locations " . bl " et '« »• 

transceiver station comprised in" /^T " '« 3 
nication system. wireless telecommu- 
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In the following, the invention will be de- 
scribed in detail by the aid of a few examples of its 
embodiments by referring to the attached drawings, 
wherein 

5 Fig. 1 presents an axonometric oblique top 

view of an embodiment of the electronics cabinet of 
the invention, with the enclosure and the cooling sys- 
tem shown in separation from each other, 

Fig. 2 presents the cooling system part of 
10 the embodiment in Fig. 1, with the second partition 
wall, which covers the second interspace containing 
the heat exchanger, removed, 

Fig. 3 presents an embodiment of the air 
channel system of the electronics cabinet of the in- 
15 vent ion, formed from a foamed plastic body. 

Fig. 4 presents section IV- IV of Fig. 2, 
Fig. 5 presents section V-V of Fig. 4, 
Fig. 6 presents section VI-VI of Fig. 4, 
Fig. 7 presents section VII-VII of Fig. 2, 

20 and 

Fig. 8 presents partial section VIII-VIII of 

Fig. 7. 

Fig. 1 shows an electronics cabinet, which in 
this example is an enclosure for a base transceiver 

25 station comprised in a wireless telecommunication sys- 
tem, designed for use in outdoor locations. Such an 
outdoor base station cabinet is exposed to weather, so 
it has to be of a tight structure. The electronics 
housed in the cabinet develops a fairly high tempera- 

30 ture, e.g. as high as 90°C, in the interior space of 
the cabinet, which is cooled by means of an air cool- 
ing system 3. The figure shows an enclosure 1 with an 
interior space 2 where electronic parts, such as cir- 
cuit cards and the like, can be mounted, and a cooling 

35 system 3, which can be installed as a compact unit in 
conjunction with the enclosure 1 so that it simultane- 
ously forms a back wall. 
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culating T a t CO a °3 lin9 S r t8m 3 C ° mPCiSeS '« «ir- 

within the interio ; " d internal ait ^-leUon 

interior space. Moreover, the com, no 
tern 3 comprises means for passina an „ ? 
circulation Passing an open external air 

circulation separated from the internal air oi i 
tion into and out of fhs , • nCernal air circula- 

culated within the t " The * ir cir " 

ternal ai SP3Ce is cooled by the ex- 

i t e a ;; a r rc ; la K tion - The exchange ° f 

cne internal and the external air circulation 

is effected using an air to • 1 ClrCUlatlon systems 

shown in Fig 2 Th e Vt " SXcha ^r 17 as 

r ^g- 2. The external air circulation u 
ascribed above by referring to £ T ° - ^ 
internal air cirrm.n u ' and the 

tin, to Fig. 7 C r; 8 °" ^ * »«*- 

t«i.l. contains flou ^ - 

whic, some of the external air circulation' ' 
v^vprj Thci ^ " u - Lrcuiation is con- 

=0 ng slsreT e ' b ° dy 4 iS TOUntSd ™«* 

Axn y system enclosure 3 h^o^ • , 

foamed plastic body 4 C J b ! T ^ ^ 

foam e , bv th. Produced from plastic 

or two L£ ln3SCtl0n """"^ using one 



20 



25 



30 



35 



As shown in Ficr. 4 - a 
Darr 7 ' the c °oling system 

Part 3 comprises an exterior wall ft » * 
wall 9, which is placed at a h r\ Petition 
rior „ Placed at a distance from the exte- 

wal a 0 T * ab *^»y Parallel with it, and s L 

'i « "^.^her with the exterior wall 8 n 

tne .irst partition wall 9, torn a hollow first f „, 

space 11 Tho j nrst inter- 

3 Is mount h PUSUC b ° dy 4 Wanted in Fig 

3 is mounted ln this interspace 1] Th= .< . 
foamed plastic hoH„ , u Slze o£ ctle 

than the first int ""^ C ° be »»"« 

tne nrst interspace 11 so a* f „ , . 

for passing the extern,, • « 8 3 Space 

Plastic body , and the n b9t " eSn tha 

tersoace 11 " ,U * the first in- 
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As shown in Fig. 5, the exterior wall 8 has a 
first opening 12. The first partition wall 9 has a 
second opening 13. The foamed plastic body 4 contains 
an external air inlet channel 5 for conveying external 
5 air from the first opening 12 into the second opening 
13. 

The second partition wall 14 is located at a 
distance from the first partition wall 9 and is sub- 
stantially parallel with it. Together with the first 

10 partition wall 9 and the side walls, the second parti- 
tion wall 14 delimits a hollow second interspace 15. 
In addition/ the second partition wall 14 separates 
the cooling system 3 from the interior cabinet space 
2, which contains electronic parts to be cooled. The 

15 second partition wall 14 has a third opening 16. 

An air-to-air heat exchanger 17 has been fit- 
ted in the second interspace 15. The heat exchanger 17 
divides the second interspace into four sub-spaces 
15 1 , 15 2 , 15 3 , 15 4 . The first sub-space 15 1 and the sec- 

20 ond sub-space 15 2 are for external air circulation and 
are located on opposite sides of the heat exchanger 
17. The first sub-space 15 1 and the second sub-space 
15 2 communicate with each other through the heat ex- 
changer 17. The third sub-space 15 3 and the fourth 

25 sub-space 15 4 are for internal air circulation and are 
correspondingly located on opposite sides of the heat 
exchanger 17. The third sub-space 15 3 and the fourth 
sub-space 15 4 communicate with each other through the 
heat exchanger 17. 

30 An external-air fan 18 creates an external 

air circulation. The external-air fan 18 is placed in 
a cut-out 6 formed in the foamed plastic body 4 in the 
area of the second sub-space 15 2 . The cut-out consti- 
tutes an exit channel for conveying the external air 

35 flow out of the cabinet. 

Referring to Fig. 4-5, the external air flow 
passes through the cooling system 3 as follows. The 
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25 



30 



35 



irst on U SUCkS a " fr ° m ° Utside throu, h the 

first ope,u„ g 12 , the inlet fiou channel 

econd opening „ int0 the first ^ 
space 15 , and from there further via the third 

the air is bl0 „ n out of the cabinet through the outlet 

routes b\ h 8Xternal a " iS PaSSed °" v " ^o 
routes by the top of the foamed plastic body 4 and by 

its sides. The left-hand flow route has been given a 

w ndi ng shape to ensure that the sa,e flow reslstanc 

L!" ° UttlOW r ° UteS a " d to «eate a suffi- 

cient counterpressure for the fan 18. 

As is best visible from Fig. , „„ „. rho 

second partition wall 14 has a f m ,«. h 

» • • ^ a fourth openina 19 

w ich rs located in the area of the third sub-sp ce 
IS so that the internal air can flow from the inte- 
rior space 2 into the third sub-space 15=. Located on 
the opposite side of the heat exchanger 17 in the area 

of the fourth sub-space IS' is a fifth opening 20 An 
n e al_ air fM ^ ^ ^ , 0. 

fifth opening 20. 

As illustrated by Fia 7 anH a <-u 
^Hr- . y ig ' ' and 8 ' the internal 

air circulation functions as follows. The internal-air 

space 2 T U ,K ateS intainal a " fMm the l "«-r 

nto th J CaMnet thr ° U9h the f0U " h °P--g 19 
into he third sub-space 15=. f rom where the internal 
air flows through the heat exchanger 17. In the heat 

xch the inte „ al au deuvers inco at 

ternal air circulation and is cooled. The air then 
flows into the fourth sub-space 15«, fro m where 
passes further via the fifth opening 20 through the 
nternal-air fan 21. and the fan 21 blows it bad into 
he interior space 2 of the cabinet via blow channels 
22. The blow channels 22 convey the cooled interna. 
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air flow from the internal-air fan 21 into the inte- 
rior space 2, between the electronic parts, such as 
electronic circuit cards, placed in said space 2. 

The invention is not restricted to the exam- 
5 pies of its embodiments described above, but many 
variations are possible within the scope of the inven- 
tive idea defined by the claims. 
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CLAIMS 

-re m t ' leCtr ° nicS comprising an enclo- 

ses IT " lnteri ° r SP3Ce ,2> ""«• ironic 
parts, such as circuit cards and the like can h» 

ii y "cr„r 0 rr y " ith the enciosu - - «» 

the inters "tenor space for cooling 

10 space for circulation within the interior 

rated' f " e " er " al ' il emulation sepa- 

o the coV intemal a " Ci - ul «-n into and out 

of the. cooling system and for cooling the air in th. 

:2x:T.r;::r™ ° f tha ------ 

!=; , Characterised in that the means 

- for conveying the internal and/or external air cLcu 

witT C fZ riS h a f*- m from (oa - d 

which at lea , <5 ' 6 ' " f01 "* " ^ trough 

ai Circul o ° £ int8rnal a " d/ ° r 

xr cl ^cuiation is passed. 

a c t e r C t, binet " defi " ed in Claim l ' ' h a r - 
from f e oLed S ;i d astTc. that ^ "> ^ ^ ^ d 

3. cabinet as defined in olaim i or 2 
c h a r a c t e r i s e d in that the cooling system (3)' 
25 comprises an exterior wall m . - «• 

wall ,9, _, ' ,; 3 flrst Partition 

Ind 11 at 3 diStMCe £r ° m th * «f«ior wall 

and s ub t pataUel 

which, together with the exterior wall and the first 
partition wall, form a hollow first interspace U 
30 into which said body ,4, has been f itte f a -1 
opening (12) in th . ^ (t)< a 

low h flrSt Partiti °" < 9 " — an inle, 

externaTa T *** to ""^ 

4. Cabinet as defined in claim 3, char- 
acterised in that the cooling system ,3, com- 
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prises a second partition wall (14), which is located 
at a distance from the first partition wall (9) and is 
substantially parallel with it and, together with the 
first partition wall and the side walls (10), delimits 
5 a hollow second interspace (15) and separates the 
cooling system from the interior cabinet space (2) 
containing electronic parts to be cooled, said first 
partition wall being provided with a third opening 
(16); an air-to-air heat exchanger (17) disposed in 

10 the second interspace (15) and dividing the second in- 
terspace into four sub-spaces (15 1 , 15 2 , 15 3 , 15 4 ) , of 
which the first sub-space (15 1 ) and the second sub- 
space (15 2 ) are for external air circulation and are 
located on opposite sides of the heat exchanger while 

15 the third sub-space (15 3 ) and the fourth sub-space 
(15 4 ) are for internal air circulation and are corre- 
spondingly located on opposite sides of the heat ex- 
changer; and an external-air fan (18) for creating an 
external air circulation, said fan being placed in a 

20 cut-out, opening or the like (6) formed in said body 
(4) in the area of the second sub-space (15 2 ) and con- 
stituting an exit channel for conveying the external 
air flow out of the cabinet, 

in which system the external-air fan has been 

25 arranged to produce suction creating an external air 
flow through the first opening, the inlet flow channel 
and the second opening into the first sub-space and 
further through the heat exchanger into the second 
sub-space, and from there further via the third open- 

30 ing in the first partition wall through the external- 
air fan to the pressure side to blow the external air 
flow out of the cabinet through the outlet channel in 
said body. 

5. Cabinet as defined in claim 4, char- 
35 acterised in that the second partition wall (14) 
comprises a fourth opening (19), which is located in 
the area of the third sub-space (15 3 ) for passing in- 
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ternal air from the interior spaoe ,2) into the third 

he cool " °' £ ° U " h SUb " SPaCS U5 ' ,; a " d th « 

the cooling system comprises a internal-air fan ,21, 

« Opposed in the area of the fifth opening ,20, 

lat. th lnternal " air fa " being arranged to circu- 

late the internal air from the interior space of the 
cabinet through the fourth opening into the third sb 
pace and further through the heat exchanger into he 
10 fourth sub-space and- from there further via the fi h 
p nrng to the pressure side of the 
and back into the interior space. 

6. cabinet as defined in any one of claims 1 
>. c h a r a c t e r i s e d in that the cooling sys- 
15 tern comprises an air blow channel ,22, arranged to 
convey the cooled internal a ir Mow from the TZ-l ! 

electronrc parts, such as electronic circuit cards 

20 - 6 c J' CaMnet " da " ned " any ona ° ( claims 1 
bo* ,4, 1"^*^*°* i» that the size of said 
body ,4) has been fitted to equal the size of the 
first interspace ,11, so as to fill substantially the 
entire first interspace. 

25-5 „ h 8 ' Cabl " et " deflned in an y °i bairns 1 

5, characterised in that the size of said 
bod, has been fitted ^ ^ sMUer 

interspace <n, so as to leave some space for pas ng 

3o Z^JZZ 0 * body and tha — 

- 8 , ^' CaWnet 33 defln8d in m * ona °« claims 1 
, characterised in that the electronics 

ons 13 " CaMnet deSl9ned f ° r USa loc- 
17 " a " encl °— for a base transceiver 

25 tem ' " 3 " ireleSS "^communication sys- 

cabinet "c . Chamel an electronics 

cabznet, comprising an air channel ,5, 6, 7) , 
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characterised in that the air channel (5, 6, 
7) has been formed in a body (4) made of foamed mate- 
rial. 

11. Air channel system as defined in claim 
5 10, characterised in that said body (4) is 
made of foamed plastic. 
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